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The resistance of aluminium laminated and aluminium lacquered thin band, to the briPg^ 
of different concentrations

I. VUJK0VI6 and S. RAHELlfi

Faculty of Technology, Institute of Meat, Milk, Fat and Oil and Fruit and Vegetable 
Technology, Novi Sad, Yugoslavia

The meat industry products preserved by heat are packaged into packing made of 
glass or complex band and foils. They are mostly packaged into tins.
Aluminium has a lot of positive physical characteristics. An important chemical 
ristic is that is of very low redox-potential: the standard value being -1 , 6 6  V gijl'

1968). Because of the low redox-potential, aluminium is very reactive, it’s easily a .s 
ving in acids developing gaseous hydrogen. When reacting with oxygen a layer of 0X1 g. 
being formed on the surface and it prevents further oxidative changes (Jovanovic, 1
Tange, 1972; Hufnagel, 1978).
Due to its positive characteristics, aluminium is being used in food industry 
duction of equipment as well as of packaging material.
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According to Langen (1970), aluminium packaging material is being produced in the  ̂
plate and bands (thickness over 0,95 siu), thin band-S (thickness from 0,021 to 0,5^ 
foil (thickness Up to 0,021 mm). $
Because of the high reactivity, the aluminium snrfar’e iio -rr-nm int-'®
with the content.

surface should be protected from

The surface can be protected by lacquering 
nation of plastic foils.

i.d. by applying protective coating or bj

THE OBJECTIVE OF THE PAPER
fillet® *Containers made of thin aluminium band are used in the oroduction of durable pr°° .,-¿1 v

well as for packaging a great number of food-products. However, this packaging mate-

$  

t»
ctiv®not used in the production of perishable canned hams. For that reason the obje- g

0* ^  Cinvestigate the reaction of thin aluminium band on brines of different concentra _ 0*
to establish the application possibility of this packaging material in the pr 
perishable canned hams.

odile®1 0»

MATERIALS AND METHODS

Containers made of thin aluminium band, laminated with polypropylene (Al.B.PP) oï 
with thermolacquer (Al.B.TL), were used for the investigations. The net weight 
tent Vías 400 g.
The containers'investigated were filled with brines of three concentrations:
- brine I - NaCl 2,5%, NaNOp 0,03% and polyphosphate 0,5%
- brine II - NaCl 2,0%, NaNOp 0,02% and polyphosphate 0,3%

3 0 ^ ✓

- brine III - NaCl 1,5%, NaNOp 0,01% and polyphosphate 0,1%
The pasteurization of the containers filled with brine was carried out under the fo.l l ° \

riust

conditions: (A) in water, the temperature being 80°C, for 60 minutes without 
sure and (B) in retort at the temperature of 100°C with the contrapressure of 5° 
for 60 minutes.
The full and processed containers were stored at room temperature.
.The containers were examined as to es-tablish the signs of interaction: (a) 
filling and closing, (b) after the pasteurization, as well as (c) 1 , (d) 2 
after pasteurization.
The examination of the packaging material for the changes, as a consequence 
with the brine, was carried out:
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and (e) ?
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' j •
t̂ e ^ inspection of the inside surfaces and
''itjj Sii'3? determination of PP foil as well as of thermolacquer by the standard met 
¡0̂  1 ic solution of cuprisulphate, modified by Princic et al. (1979).

V  aspect-; „031 porosity determination of Al.B.PP containers filled with brine were 
j6g in neither of the examinations (a, b, c, d, e) were established any sorts

A; .c* .  ^L Ia-lled with brines of different concentrations
hown in table 1.. Ï6,

pinerB

changes were established by visual inspection of the inside surfaces of Al.B.
The results of this inspec-

with brine are
'V ̂ t s  of
in t-i. Porosity establishing of the surfaces of the same containers
%  , la°le 2 c c *

ap-Q bbe results shown in table 1 and 2, it can be seen that the changes on the 
at0r^ et̂  as early as after 1 month of storing and that they were intensified if 

It, ,f ilp ■ As a consequence of such changes, after 5 months of storage, the perfora- 
V °  G samPies investigated was established.

>
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any i ohe results shovm in table 1, it can be seen that no changes were establi-

Si16 <»)
of* the containers filled with the three kinds of brine immédiat el "v after

'^ Q y , • — v m  iilll8 ' \ 3X1(1 after the pasteurization by both procedure (b). However, after 1 month
" <OoQaSteUr ■ lacque:r chanSes were established on the bottom and on the cover of conta

ngo ^2ed at 80°C/60 min, and* on the bottom of containers which were pasteurized 
I1" ^ s s e  places, the lacquer came off the aluminium and became greyish.

Vfith tde 
bl,ines visual examination of the inside surfaces 

of different concentrations (n = 5)

heat
treatment
°C/nin)

of Al.B.TL containers 
Table 1 .

Time of 
examination

N > Sp

Number of containers with changes on the 
bottom________ cover next to the seam
0 0 0
0 0 00 0 00 0 0
0 0 00 0 00 0 0
0 1 01 0 00 0 0
1 0 01 0 01 0 0
3 0 03 0 0
3 0 0
0 0 00 0 00 0 0
1 0 5(55(1) + 0 5(5:5 0 5(5
5(2)+ 0 5(50 5(55(1) 0 5(5

Of
perforated containers



244

The results of the porosity establishing of the surface of the Al.B.TL containers 
filled with brines of different concentrations (n = 5)

Table 2

Brine
Heat
treatment 
(°C/min)

Time of 
examination

Humber of containers with changgJL- 
bottom cover next to.

I,II,III 0 0

+ ( ) number of perforated containers
1 »

When the containers were inspected after two months of storage, the lacquer cha11̂  
established in 3 containers from each group, which were pasteurized et 80°C/60
in the containers pasteurized et 100°C/60 min there were no changes et all-

mi»’

T-S ^of samples stored for 3 months, lacquer changes of the bottom of all container^ > 

blished, with the exception of the containers filled with brine I, and pasteui-1- ^ ggj,de 

80°C/60 min. These changes were established next to the seam of all container3, ^  0
.iy

lacquer damage, perforations were established on the bottom of 5 and next to ^
m r a . ted’all containers. On the bottom of the containers the thin aluminium band period

ea®next to the seam the perforation was established between the lacquer in the s

aluminium of the cover. n$eS <ĵie ¡ y
The changes found by lacquer porosity establishing (table 2) were the same a! , c o ^  #' 
found by visual inspection. Besides, porosity was established on the cover o f  t  t° a'
pasteurized at'100°C/60 min, and stored for 2 months (d). The lacquer porosiW  ̂
seam was established in all containers after pasteurization (b) and during st°r 
e) with the exception of 1 container which was pasteurized at 100°C/60 min 
2 months (d).

gto.

DISCUSSION

Ho changes of Al.B.PP containers filled with brines of different concentrati0 

blished by visual inspection and porosity establishing. It can be concluded 0Ï1 $  J
. * 0S

these results that the PP foil protecting layer doesn’t react with the brinei  ̂jjj.il
.fore, it is not changing... That means that this material protects completely ,(i'

& o f ^ J .
iheS .n f0

nium band from the contact with the brine.
It was established by visual inspection of Al.B.TL containers filled with b r l ^ , s c° ^  

rent composition that the lacquer came off the aluminium and, on that place, 
was changed. On the basis of this change, it is reasonable to suppose that hh
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'i ̂  h-as changed, as well, and in that case,it’s characteristics, including continu- 
chan.ging. Because of the lacquer continuity interruption, ' the brine contacts and 

the aluminium.
% ^ ^ â lishing of Al.B.TL containers’ porosity, filled with brines of different con-

the lacquer porosity next to the seam was established as early as after paste- 
h - 11 Stable 2). Perforation of the container was established on the same places, na-

the seam after 3 months of storage (but it was not the case with thin alumi-
®he porosity of lacquer layer of the bottom of the containers was established

, (ie J^t-th storage (c), and after 3 months storage (e) porosity of thin aluminium band 
?lls Part of a smaller number of containers was established. On the basis of these 

^ j niay he assumed that the aluminium begins to dissolve immediately after it con-"KI rihe. But the process of dissolving is gradually progressing and after 3 months
^  causes ob-aa-ges next to the seam and thin aluminium band perforation.

-̂hni is dissolving in the brine, it is clear that it also gets into the content.
is considered suitable for food-products packaging, some authors, as re-,y j

t ^anovic et al. (1 9 7 9)> consider it harmful for human health, especially in

V  C°Pt
s- Therefore, on the basis of the obtained results, it can be said that the

> -Miners are not to be used as packaging material in the production of perishable
labs.

N ob

^ P p  "the analysis of the investigation results it can be concluded:
‘6- foil of the laminated thin aluminium band prevents the contact of aluminium and

b,

v *
tk ’ .

^  13 packaging material can be used in the production of perishable canned hams,
;tî \ ^ ^ ^ o l a c q u e r  coating becomes porous next to the seam as early as after pasteuri- 

011 the bottom of the container after 1 month of storing. The porosity was 
„ String the storing, so after 3 months “the thermolacquer coating was porous in

>
V&.5H 11113111 is dissolving in the brine and after 3 months of storing it was dissolved, 

5 Coirbainers became perforated. Therefore, this packaging material can’t be usedHt,'0̂ ctx
%

K N ,

°Q of perishable canned hams.
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